Aluminum-induced micronuclei and apoptosis in human peripheral-blood lymphocytes treated during different phases of the cell cycle.
Although aluminum (Al) is responsible for the etiology of some human diseases, not much is known about the mechanisms of its genotoxic activity. The available data suggest that Al can induce DNA damage by modifying the structure of chromatin through the induction of reactive oxygen species or by damaging lysosomal membranes and liberating DNase. We treated human peripheral-blood lymphocytes with AlCl3 in the G0/G1 phase, in the S/G2 phase, and during the whole cell cycle. The aim of the study was to check if the sensitivity of lymphocytes to Al varied through the cell cycle. A high sensitivity in the S phase would point toward chromatin modification as the major source of DNA damage. Micronuclei (Mn) and apoptosis were assessed as the end points. Cells were treated with 1, 2, 5, 10, and 25 microg/mL AlCl3. Mn induced by 5 microg/mL of AlCl3 were analyzed by FISH for centromeric signal content. After all treatment schemes the frequency of Mn increased initially, but decreased at high AlCl3 concentrations. This drop of Mn frequency could be explained by a strong increase in the frequency of apoptosis. AlCl3 induced both Mn with and without centromeres. The G0/G1 phase of the cell cycle was found to be more sensitive than were the S and G2 phases. This points toward oxidative stress or liberation of DNase as the major source of DNA damage induced by Al.